Introduction
The performance of emergency medicine (EM) residents is currently reviewed and evaluated semiannually using milestones designed to assess resident progression through their EM training. The Accreditation Council of Graduate Medical Education (ACGME) has implemented a developmental assessment system where residents' progress is measured according to milestones, a matrix of the knowledge, skills, abilities, and attitudes, aligned with the ACGME competencies in the context of EM experiences. 1 All specialties, including EM, 2 have a set of sub-competencies that should be demonstrated during specialty training outlining resident progress from novice to more advanced within a developmental framework. Each milestone describes specific submit your manuscript | www.dovepress.com
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Generally, most milestone evaluations are completed by EM attendings, who are supervising multiple residents on shift. A smaller subset of evaluations come from ancillary staff, off-service rotations, patients, simulation medicine, and oral board review cases. These evaluations often focus on medical knowledge, patient care, treatment/management, procedures, and disposition-based sub-competencies. It has been empirically found that non-medical knowledge-based sub-competencies, including multitasking, professionalism, accountability, patientcentered communication, and team management ( Figure  S1 ) are more challenging for a supervising physician to evaluate while managing a busy emergency department (ED). Non-medical knowledge-based sub-competencies tend to be nuanced, process-oriented behaviors that may vary depending upon interpersonal dynamics, types of procedures being performed, outcomes, or time of shift (early, late in shift) and present greater challenges for evaluation. Attending physicians often have limited time at the bedside with residents leading to many interactions not directly observed by an attending physician. The authors believe having a medical education specialist shadowing a resident for an entire shift allows him/her the opportunity to provide a deeper level of feedback on the nonmedical aspects of performance. However, there is no published evidence on physicians' ability to evaluate residents' nonmedical knowledge-based sub-competencies.
In an attempt to provide our residents with additional, more meaningful and unbiased feedback on these nonmedical knowledge-based ACGME sub-competencies, a shadow shift with a nonphysician medical education specialist with expertise in these areas was instituted. During the shadow shift, a medical education specialist spends an entire shift with the resident, observing during patient interactions, team interactions, consultations with other providers, completion of shift responsibilities, and all other work-related tasks. This assessment from the medical education specialist is in addition to other modalities of resident evaluations. This study sought to understand the residents' perception of observation and feedback provided by nonmedical personnel, specifically a medical education specialist.
Methods
This project was reviewed and approved by an institutional review board (IRB) chair or designee at the University of Arizona and was determined to meet the criteria for exemption. The shadow experience took place at an urban, academic hospital system with an approximate annual ED volume of 54,000 patients within a 3-year categorical EM residency program. The shadow shifts were instituted as part of a quality improvement initiative for our curriculum in 2015 aiming to increase meaningful feedback for residents. Two medical education specialists affiliated with the University of Arizona College of Medicine shadowed each of our postgraduate year 1 (PGY1) and postgraduate year 2 (PGY2) EM residents for a full 9-hour ED shift. Medical education specialists have expertise in medical education and ethnographic research as well as experience working with residents and faculty on communication and presentation skills in various educational contexts. These specialists evaluated resident performance using an observation protocol based upon selected non-medical knowledge-based ACGME sub-competencies and then provided residents with direct verbal and written feedback.
The pilot observation protocol was inspired by observation protocols for clinical teaching created by the University of California, San Francisco, initially adapted by the Academy of Medical Education Scholars for use at the authors' affiliated university due to their emphasis on communication and interpersonal skills, and the close relationship of the skills and behaviors required for effective patient education, peer and supervisor interaction, and consultation with other physicians ( Figure S2 ). The medical education specialist added descriptions of behaviors to align the protocol with current ACGME expectations for resident performance with respect to patient, peer, and attending communication. These items were checked against behaviors that the medical education specialists expected to see when observing for resident development, as well as a validated 25-item evaluation of teaching, 3 to ensure the behaviors and manner of assessing these were grounded in the literature and practice. The medical education specialists used the protocol as a guide, rather than as a strict instrument, for the types of behaviors to look for in residents' interactions with patients, consulting colleagues, peer residents, and supervising attendings. As a result of the pilot, the protocol was revised to include an evaluation of behavior included in selected nonmedical knowledge milestones ( Figure S1 ) that aligned more closely with observations and reflected a deeper understanding of the nature of the activities and interactions in clinical settings.
During and following the shadow experience, the medical education specialist offered verbal, real-time feedback
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Shadowing EM residents by medical education specialists to the residents directly concerning their performance of behaviors, demonstrating ACGME sub-competencies and EM milestones. In addition, the medical education specialist provided an extensive written evaluation offering constructive feedback with descriptions of specific, relevant observed behaviors. The feedback followed standard guidelines for giving constructive feedback promoting reflection on practice and improvement of performance. 4, 5 Following the receipt of the written feedback, residents were invited to respond to and/or meet with the medical education specialist to discuss the feedback and/or recommendations for or guidance on how to improve ( Figure S2 ). Residents also were given the option to include their formal written evaluations from the medical education specialist in their formal biannual review with their program director.
The residents were asked to complete a survey prior to the shadow shift, and after receiving written evaluations, documented their perceptions of the value this process would have and/or has for their development. Informed consent for this study was obtained by the residents agreeing to complete the survey. Nine residents completed the surveys, which contained scaled agreement items concerning anticipated and actual value of the shadow shift and written evaluation process for overall development and improving performance of EM milestones. The items included in the survey were as follows: accurately reflected residency performance, identified specific behaviors, skills, or knowledge that I do well, identified specific behaviors, skills, or knowledge that I need to improve, offered me guidance to improve, residency milestones, overall efficiency, communication skills, ability to establish and maintain effective patient rapport, ability to engage in effective teamwork, time management, and organizational skills. Survey items were included and rated for verbal and written feedback separately.
Results
All six PGY1 and six PGY2 residents participated in shadow shift evaluations. Two residents emailed the medical education specialist ahead of the scheduled shadow shifts requesting feedback in specific areas of practice. Five residents "opted in" and requested their feedback to be included in their formal biannual review with the program director. All 12 residents were scored along the milestones and given narrative feedback on the non-medical knowledge-based sub-competencies.
The surveys showed most participants agreed the shadow shift evaluation was valuable ( Figure 1 ). Only one resident strongly disagreed. Anecdotally, residents who were shadowed (with or without completing the pre-and post-surveys) indicated to both program directors and medical education specialists the shadowing experience and subsequent feedback were valuable. One resident contacted their medical education specialist to discuss how to expand the pilot with a focus group to enable residents to provide constructive feedback on the shadow shift and evaluation process.
Discussion
This study examines residents' perceptions of having a medical education specialist shadow and evaluates nonmedical knowledge skills. Our residents reported the shadowing experience and subsequent feedback were valuable, indicating their receptivity to the shadowing and evaluation by nonphysician medical education specialists. This inspired the residency program directors to implement the shadow/evaluation shift as a regular part of the standard resident evaluation process. These written evaluations provided important additional data on resident performance in the ED that is now sent to the Clinical Competency Committee for review prior to the biannual review with the program director. Shadow shift evaluations also resulted in referring two residents to the medical education specialist to receive additional support to further develop skills, highlighting the developmental, rather than punitive, purpose of the process.
Shadow shift evaluations aim to expand how program directors can conduct the 360° evaluation process by providing narrative, formative feedback within a competencybased evaluation. The purpose of a 360° evaluation process is to provide assessments of the resident performance from multiple perspectives of various members of the health-care team as well as the patient. These assessments are being used more frequently in postgraduate medical training. One previous study in our ED revealed positive resident perception of nonclinician evaluation and feedback following social workers' observation of residents' delivery of "bad news" to patients and their families. 6 However, we have not found in the literature the regular incorporation of an evaluation by a nonclinician, nonpatient evaluation, nor one based on an entire shift or focused on the non-medical knowledge-based sub-competencies. The aim of a 360° evaluation process is to provide a "more comprehensive framework for the assessment of physician performance." 7 The value of any evaluation for the learner lies in the formative feedback with guidance on how to improve performance. 4, 5 For the 
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Waterbrook et al program directors, the value of a 360° evaluation is the ability to identify the problems in performance that might not be captured by the attendings' observations but rather noticed by nurses, case managers, consulting physicians, or patients and their families. Shadow shift evaluations aim to expand how directors can conduct the 360° process by providing narrative, formative feedback within a competency-based evaluation. Concentrating on clinical skills such as communication and professionalism and considering multiple patient, peer, staff, and attending interactions over 9 hours rather than a single interaction provides a more accurate representation of the residents' day-to-day performance. The shadow shift has the added advantage of removing the potential for workplace relationship bias since the medical education specialists are not part of the health-care delivery team, though they have been immersed in the process as observers.
The literature regarding the evaluation of trainees strongly suggests the need for using multiple assessment tools for 
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Shadowing EM residents by medical education specialists formative and summative evaluation. An overview of effective assessment methodologies by Sherbino et al includes both observed clinical behavior and multisource feedback to be effective tools. 8 In the study the authors note, "… comprehensive assessment of competence requires the use of multiple tools in a longitudinal fashion." 8 One model utilized across undergraduate and graduate medical education is workplace-based assessment (WPBA). "Workplace based assessment (WPBA) refers to a group of assessment modalities which evaluates trainees' performance during the clinical settings." 9 There are at least three key components in using a WPBA model: observation in the actual workplace, providing timely feedback, and the use of multiple sources in making judgments about the learner's knowledge and abilities. Guraya 9 and Norcini and Burch 10 explained that, depending on the assessment tools incorporated in WPBA, trainees and evaluators gain insight through observation of clinical performance, direct observation of procedural skills, discussion of clinical cases, multisource feedback, and team assessment of behaviors. The shadow shift evaluation tool is similar to the observation of clinical experience with at least two exceptions. Rather than a single encounter between the trainee and a patient over the course of 15 minutes (eg, mini clinical exam skills and direct observation of procedural skills), the shadow shift occurs over a 9-hour period and across many trainee-patient encounters. Relatedly, the shadow shift adds an additional voice to multisource feedback -the medical education specialist. One criticism of WPBA is the time it takes to collect multiple assessments and then to provide timely feedback. This is a key attribute in utilizing medical education specialists in a shadow shift. They are uniquely positioned to observe and provide real-time feedback regarding the non-medical knowledge-based sub-competencies (multitasking, professionalism, accountability, patient-centered communication, and team management). The ultimate goal of the shadow shift assessment tool is to support the development of a trainee's comprehensive evaluation. We found no studies directly addressing resident clinical evaluations on non-medical knowledge-based ACGME subcompetencies nor providing direct feedback by non-physician medical education specialists. One study at George Washington University School of Medicine and Health Sciences discussed shadowing PGY-1 Obstetrics and Gynecology residents in their second month of training. 11 This study investigated the activities residents reported performing, how often they were observed, who observed them, how often they received feedback from those who observed them, and their perception of its usefulness. 11 These Obstetrics and Gynecology residents reported performing various procedures in their second month of training, with some observations from faculty, senior residents, and nursing staff. Feedback was an important aspect of their early training, although not reported with each patient encounter. This study prompted many questions as follows: Who should provide feedback to residents? Should senior residents and nursing staff be trained to give feedback to residents? Additionally, a study at the University of Mississippi sought to reveal the utility of end-of-shift evaluations of EM residents by clinical faculty. 12 They concluded end-of-shift evaluations "rarely (8%, 372 of 4633) rated a resident as not achieving milestones." 12 Other studies within anesthesiology, 13 general surgery, 14 and internal medicine 15 residency programs also highlighted the difficulties with evaluating residents and assigning them scores according to the ACGME milestones. Another study by Angus et al 16 surveyed Internal Medicine residents to assess resident perceptions of receiving feedback in the milestone framework. This study revealed that just less than half of the residents found milestone-based feedback "extremely useful" or "very useful" in identifying strengths (44%), weaknesses (43%), specific areas for improvement (45%), and appropriate education progress (48%). 16 This study assessed perception of the utility of milestone-based feedback compared to previous forms of non-milestone-based feedback. Our study only assessed non-medical knowledge-based ACGME subcompetencies and did not formally compare to prior forms of evaluation.
Due to the feedback from this program's experience, we have initiated a similar shadow shift at our sister EM residency program. We are now involved in an IRB-approved study regarding the implementation of these evaluations at both residency programs. This is an ongoing study formally addressing resident's perceptions of the process and the value of shadowing by medical education specialists as an additional way to evaluate non-medical knowledge-based ACGME sub-competencies. The study will also explore the attendings', program directors', and medical education specialists' perceptions of the value of including the written evaluations in the biannual review of resident performance. We have a threefold goal: 1) enable program directors to continually improve the quality of this assessment process and resident feedback with the input of multiple stakeholders; 2) improve the observation guide to more accurately capture the kinds of interactions and skills observed during 
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Waterbrook et al the shift; and 3) potentially develop a staff development program where additional nonphysician staff will also be able to shadow and evaluate non-medical knowledge-based sub-competencies as part of the 360° evaluation process. Resident perceptions can be used to adjust and improve the shadow shift evaluation technique for future use, including length of observation time, which milestones to include, usefulness of the feedback, how to use the evaluations, and how to sustain such a program.
Limitations
This study was limited by the small number of residents who participated in the shadow shift evaluation and the small number of residents who completed pre-and post-surveys. We will continue the study seeking a larger population of residents participating in the study and giving feedback. Specifically, during the shadow shift evaluation process, one medical education specialist requested a second observation of two residents. These two residents were some of the first to be observed and based on what she had learned about the observation/feedback process, she felt she would be able to offer more actionable feedback with a second observation. One of the two residents was amenable and the second observation took place. Continued tailoring of the shadow shift evaluation process and protocol will improve all evaluations to prevent reevaluation.
Another limitation to consider is the possibility residents perform differently while being shadowed by the medical education specialist. We found the length of time spent together did not allow for residents to forge a false presentation of themselves. In addition, a full shift with the resident also allowed the resident to excel and not be judged by a possible poorly managed single incident or encounter. Interactions with an attending physician and resident are generally much shorter and allow for misconceptions of a resident, whereas 9 hours of direct observation can avoid misimpressions. The extended time with the resident can reveal ordinary behavior in a clinical setting, rather than focus on what might be atypical behavior in a given encounter. We recognize having medical education specialist follow a resident during a busy emergency shift may seem cumbersome and inhibitory. However, our experience has taught us the feedback and knowledge gained from this evaluation technique outweighs the possible inconvenience. This novel additional evaluation process for residents is not yet validated. In future research, we hope to achieve validation so this technique can possibly be incorporated into other residency programs.
Conclusion
Medical education specialists who observe EM residents over the course of an entire shift for demonstration of skills unrelated to medical knowledge, such as interpersonal and communication skills and professionalism, are perceived by EM residents as providing meaningful feedback and adding valuable information to the biannual review process.
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Shadowing EM residents by medical education specialists Milestone Assessments This document presents milestones designed for programs to use in the semiannual review of resident performance and reporting to the ACGME. Milestones are knowledge, skills, attitudes, and other attributes for each of the ACGME competencies organized in a developmental framework from less to more advanced. They are descriptors and targets for resident performance as a resident moves from entry into residency through graduation. In the initial years of implementation, the Review Committee will examine milestone performance data for each program's residents as one element in the Next Accreditation System to determine whether residents overall are progressing. For each reporting period, review and reporting will involve selecting the level of milestones that best describes a resident's current performance level in relation to milestones, using evidence from multiple methods, such as direct observation, multisource feedback, tests, and record reviews, etc. Milestones are arranged into numbered levels. These levels do not correspond with postgraduate year of education. Selection of a level implies that the resident substantially demonstrates the milestones in that level, as well as those in lower levels (see the diagram on page v). A general interpretation of levels for emergency medicine is given below:
Level 1: The resident demonstrates milestones expected of an incoming resident. Level 2: The resident is advancing and demonstrates additional milestones, but is not yet performing at a mid-residency level. Level 3: The resident continues to advance and demonstrate additional milestones; the resident demonstrates majority of milestones targeted for residency in this sub-competency. Level 4: The resident has advanced so that he or she now substantially demonstrates the milestones targeted for residency. This level is designed as the graduation target. Level 5: The resident has advanced beyond performance targets set for residency and is demonstrating "aspirational" goals which might describe the performance of someone who has been in practice for several years. It is expected that only a few exceptional residents will reach this level.
Additional Notes Level 4 is designed as the graduation target and does not represent a graduation requirement. Making decisions about readiness for graduation is the purview of the residency program director (see the following NAS FAQ for educational milestones on the ACGME's NAS microsite for further discussion of this issue: "Can a resident graduate if he or she does not reach every milestone?"). Study of milestone performance data will be required before the ACGME and its partners will be able to determine whether Level 4 milestones and milestones in lower levels are in the appropriate level within the developmental framework, and whether milestone data are of sufficient quality to be used for high-stakes decisions.
Below are the 7 of the 23 milestones from ACGME that the shadow shift study evaluates residents on. Multitasking (task switching) (PC8): Employs task switching in an efficient and timely manner in order to manage the ED. Suggested evaluation methods: Simulation, SDOT, mock oral examination, and multi-source feedback Professional values (PROF1): Demonstrates compassion, integrity, and respect for others as well as adherence to the ethical principles relevant to the practice of medicine. Suggested evaluation methods: Direct observation, SDOT, portfolio, simulation, oral board, multi-source feedback, and global ratings Accountability (PROF2): Demonstrates accountability to patients, society, profession, and self. Demonstrates an awareness of and responsiveness to the larger context and system of health care. Suggested evaluation methods: Direct observation, SDOT, chart review, global ratings, billing records, simulation, multi-source feedback, and outcome data, including throughput numbers and patients per hour
